I. INTRODUCTION
Mangrove forest gives huge benefits to human life and produce economic services. Mangrove functions as coastline protection, food chains support, and carbon sequestration (Giesen, Wulffraat, Zieren, & Scholtren, 2006) . Mangrove leaves are the biggest parts of the primary litter products and provide food for the consumers and contribute to the food chains in coastal areas by the fallen litter of the leaves (Ananda, Sridhar, Raviraja, & Barlocher, 2007) . While the economic functions are many, e.g. to produce construction timber, industrial raw materials, firewood and charcoal, honey, and to support the breeding and cultivation of fish, milkfish, shrimp, clams, crabs, and also as a tourism object. Domingues, Barbosam, & Galvao (2008) stated that some important ecological functions of Phytoplankton were as primary producer that directly and indirectly fuels the food webs, produce important impacts on water quality (e.g. by affecting turbidity and concentration of dissolved oxygen) and plays a number of other major roles in many ecosystem processes. In consequence, phytoplankton is usually employed as an indicator of change in nutrient loads and as a key element for assessing eutrophication in marine systems. The phytoplankton diversity is indirectly affected by temperature in the post-bloom phase through changing zooplankton composition and grazing activities (Lewandowska, Hilldebrand, Lengfellner, & Sommer, 2014) South Kalimantan has mangrove forest conservation areas which are classified as a nature reserve. Teluk Kelumpang, Selat Laut, and Selat Sebuku Nature Reserve (Kelautku Natural Reserve) is a representative type of mangrove ecosystems and unique lowland forests that have many species of protected fauna and unique flora of mangrove and lowland forests of South Kalimantan. This area has a distinctive protected flora and fauna of mangroves, for example the proboscis monkey (Nasalis larvatus) which is also an icon animal of South Kalimantan.
Research in this area, especially regarding aquatic fauna and soil and water microorganisms of mangrove forest has not been done. Therefore this research is carried out to generate scientific information on the diversity of aquatic fauna and microorganisms in soil and water of the mangrove ecosystem. This scientific information is very important to be used as a base for further management action. Plankton and benthos data can be used as indicators of water nutrient pollution, because some species of plankton and bethos can only live or abundantly exist in a specific water condition.
II. MATERIAL AND METHOD A. Research Location
The study was conducted in natural mangrove stands which were in good condition, in the Kelautku Natural Reserve, Kotabaru District, South Kalimantan. Kelautku Natural Reserve is located at coordinates 115°58'10 "-116°24'00" E, 2°48'10"-3°38'50" S. This area has a flat topography with an elevation of 0-15 m above sea level. Soils are alluvial, podzolic and a little muddy on the beach area with sedimentary alluvium rocks and coral reefs. The climate at Kelautku Natural Reserve is of type B (climate type of Schmidt and Ferguson) with an average rainfall of 2,500 mm/year, average humidity is 70% and an average temperature of 26°C. Research location was chosen based on the diversity of mangrove plants where these three locations had a higher number of mangrove species compared to other mangrove forests existing in South Kalimantan. These three locations faced different problems. Conversion of mangrove for palm plantation was the problem in Teluk Kelumpang Natural Reserve area. While in Selat Laut Natural Reserve, some parts of the area were converted to ponds and harbor at nearby settlements. In Selat Sebuku Natural Reserve, mangrove was converted to ponds which were located side by side with the iron mining area (BKSDA Kalimantan Selatan, 2013) .
B. Experimental Design
The research activity was carried out through observation/field observations on natural mangrove ecosystem with good conditions in Kelautku Natural Reserve, Kotabaru, South Kalimantan. Parameter observed includes water quality, benthos and plankton.
Water quality in aquatic ecosystems was observed in various parameters such as water temperature, pH, turbidity and salinity. Water temperature, salinity and pH were measured with a digital tool called conductivity. Its censor part was put into the sea water and soaked for two minutes then the numbers shown were read and recorded. Dissolved oxygen (DO) was measured using Winkler titration method, which was conducted directly in the field.
Turbidity is an optic character of water based on the number of light that was produced and absorbed by the particles in the water. Turbidity is caused by suspended and dissolved organic and inorganic materials. Turbidity influences light penetration into the water thus reduces phytoplankton productivity in the waters (APHA, 1989) .
Benthos sampling was carried out on the floor of the mangrove forests using trap method. Trap was made of a plastic tube with holes on both ends with a length of 5 cm. Trap was embedded in the substrate (5 cm) and then the substrate in the trap was filtered using a sieve of 1 mm mesh size. Furthermore, the filtered benthos was put in plastic bottles and soaked in a solution of 5% formalin. Benthos sampling was done three times with three measuring points taken compositely around the river at each location.
Plankton was collected by using plankton net. Microorganisms data were retrieved by taking water samples and analyzed to determine the physical, chemical and laboratory content of microorganism at the Faculty of Fisheries laboratory of Lambung Mangkurat University, Banjarbaru, South Kalimantan. Plankton sampling was done three times with three measuring points taken compositely around river at each location.
Biological Index Analysis was used to determine species diversity level in spesific ecosystem as mentioned by Odum (1994) . 
III. RESULT AND DISCUSSION

A. Water Quality
Water quality is the limiting factor for aquatic fauna and microorganisms. Water quality of the three locations is shown below in Table 1 .
Temperature range of the three locations is 28-29,4 °C. This range is normal for the tropical area. The difference of the lowest and the highest temperature was not significantly affected by the watershed metabolism (Garno, 2008) . Water temperature measured, based on the Decree of Minister of Environment No. 51 year 2004, was within the normal limit, as 28-32°C is normal for water temperature in mangrove area.
Generally, sea water has a pH value above 7, while suitable pH value for water life is 7-8.5. The pH parameter in Selat Laut and Selat Sebuku was in the normal range (7-8.5). While pH parameter in Teluk Kelumpang location was below the normal limit. Low pH parameter in Teluk Kelumpang was caused by the dense settlement nearby where disposal of domestic litters mainly detergents resulted in degradation of pH parameter (Susana, 2009) .
Similarly Dissolved Oxygen (DO) in Selat Laut and Selat Sebuku was in normal range, but DO in Teluk Kelumpang was below normal. Salinity of the three locations was within the normal range. The low value of dissolved oxygen was in the same rate as the low value of pH. This has confirmed that these waters had been polluted by domestic litter (Susana, 2009 ).
B. Benthos
Benthos found in the research locations are Mollusca and Annelida. Quantity and diversity of benthos are shown in Table 2 .
In general, Table 2 shows the highest quantity of benthos was found in Selat Sebuku Nature Reserve. The lowest quantity of benthos abundance was in Selat Laut Nature Reserve. Shannon Wiener calculation indicated that Selat Sebuku Natural Reserve achieved the highest index of benthos.
The diversity index is affected by water conditions. Teluk Kelumpang and Selat Laut waters have more people accessing the area and fishing vessels than Selat Sebuku, therefore the water pollution in term of waste residues and motorboat fuel are more prevalent in Teluk Kelumpang and Selat Laut. This condition is similar with those stated by Odum (1994) , that a healthy water (not contaminated) will show almost a balanced number of individuals of existing species. Otherwise in tainted water, distribution of the number of individuals is uneven and there are spesific species tend to dominate.
In addition, aquatic life can survive if there is a minimum dissolved oxygen of 5 mg/l, and the rest depends on the organism's fitness, degree of activity, the presence of contaminants, temperature, and vice versa (Sastrawijaya, 1991) . Dissolved Oxygen (DO) in the waters of Selat Sebuku was higher than those in the other two locations. The DO of Selat Sebuku was about 6.73, while in Teluk Kelumpang and Selat Laut it was 4.13 and 5.53 respectively. The availability of dissolved oxygen was the most possible reason of larger quantity of benthos in the Selat Sebuku than in the other locations.
Eventhough the highest quantity species was recorded at Selat Sebuku Natural Reserve, fellen trees were also found in the area. Local residences mentioned that mangrove trees were cut down to build the foundation of bagang (a hut in the sea for fishing). It Was predicted that the utilization of mangrove trees for bagang will damage the mangrove ecosystem. One of benthos found in Selat Sebuku is Anadara granosa. Which is a bivalvae mollusca in the family of Arcidae, subfamily Anadarinae. Since A. granosa is a filter, feeding organism contamination of the highly productive mudflats with heavy metals tend to be accumulated in their body tissues. This could serve as an important environmental sink of heavy metals and provide an indication of river pollution (Alkarkhi, Ismail, & Easa, 2008) . The quantity high of Anadara granosa indicates the concentration of organic matter in Selat Sebuku water is higher than the other two locations (Prasojo, 2012). Accumulated organic matter was considered coming from residues of illegal ponds activities in Selat Sebuku. The statistic of the Natural Resource Conservation Agency of South Kalimantan (2013) stated that 2,346 ha of illegal ponds existed in Selat Sebuku Natural Reserve. Besides that, the location of Selat Sebuku Natural Reserve was nearby iron mining. Anadara granosa is one of the food sources for fishermen which is high in protein.
In addition, Anadara granosa (blood clams) is also an indicator of water condition due to its ability to accumulate the metal better than other aquatic animals because it settle and filter food (filter feeders) and moves slow to be able to escape the effects of pollution (Fauziah, 2012) .
C. Plankton 1. Phytoplankton
In contrary to the abundance of benthos, the quantity of phytoplankton in Selat Sebuku showed the smallest value compared to the other two locations. It is probably caused by the smaller number of activities and fewer settlements compared to the other locations. In addition, the higher exposure to sea waves also caused lower abundance of phytoplankton in Selat Sebuku. Phytoplankton condition in research location can be seen in Table 3 . Lee (1978) in Zulkifli (2009) 1, then the water is categorized as polluted. If the diversity index ranges from 1.5 to 2.0 then the water is in the lightly polluted category, and if it has diversity index of more than 2.0, then the water is categorized as not polluted. Diversity index in these three waters were more than 2, therefore the waters were not polluted. The quality area of phytoplankton in Teluk Kelumpang was the highest compared to the other two locations. Teluk Kelumpang has the lowest level of turbidity compared to the other two locations. A condition of clear water allows better sunlight penetration, thus supporting the development and activity of phytoplankton photosynthesis. Another possible cause of the abundance of phytoplankton in Teluk Kelumpang and Selat Laut was the content of organic matter in the waste from settlement as nutrient inputs for phytoplankton. The settlements in Teluk Kelumpang and Selat Laut were denser than in Selat Sebuku. This was confirmed with a research of Barus, Sinaga, & Tarigan (2008) who stated that waters with settlements contributed to phytoplankton abundance by pollutants from domestic activities.
stated that if the water a diversity index value is smaller than
In Teluk Kelumpang and Selat Laut, it was found Cyanophyta, and was not in the waters of Selat Sebuku. Some Cyanophyta can bind nitrogen and act as pioneer plant in nutrient-poor areas such as sandy beaches. Cyanophyta's body is gas vacuoles that can float near the surface of the water, which has a high light intensity. Cyanophyta needs sunlight for photosynthesis. Selat Sebuku has a relatively dense mangrove stand, so that less sunlight reach the waters. Teluk Kelumpang and Selat Laut which more open sea. This was the cause of not finding Cyanophyta in Selat Sebuku. Cyanophyta is usually found in water polluted by phosphor and nitrogen nutrient. The existence of Cyanophyta confirmed the conclusion that the water was in eutrophic condition where Cyanophyta thrived by its adaptation ability to a high oxygen dissolved fluctuation (Garno, 2005) .
Cyanophyta found in Teluk Kelumpang and Selat Laut was from the genera of Oscillatoria that showed that this species had a high tolerance to environment condition (Zulkifli, Husnah, Ridho, & Juanda, 2009 ). Bacillariophyceae in both locations tended to be more abundant than in Selat Sebuku. Bacillariophyceae group is a phytoplankton which is commonly found in Indonesian waters because of its ability to cope with extreme environmental conditions and high reproduction capability (Zulkifli et al., 2009; Nurfadillah, Damar, & Adiwilaga, 2012; Radiarta, 2013; Yuliana, Adiwilaga, Harris, & Pratiwi, 2012; Thoha & Amri, 2011) . Basillariophyceae class is a diatom that is often found in Indonesian waters, such as Selat Alas, Sumbawa, NTB (Radiarta, 2013) . Oscillatoria genus can be used as water bio-indicator to show that the water is moderately polluted (Zulkifli et al., 2009 ).
Chaetocerros was found in all three locations. Chaetocerros is a species that commonly found in tropical waters (Usman, Kusen, & Rimper, 2013; Sutomo, 2013; Sawestri & Farid, 2012; Samsidar, Kasim, & Salwiyah, 2013; Nurfadillah et al., 2012; Radiarta, 2013; Thoha & Amri, 2011) . In the three locations, Nitzchia sp. was found at different rate of quantity. The highest was in two locations Teluk Kelumpang with 150 individuals/l and Selat Laut with 136.7 individuals/l. In Selat Sebuku it was only 10 individuals/l. Nitzchia is one of the species that will endanger other organisms if it exists in a high number (Garno, 2008) .
Zooplankton
The quantity of zooplankton in Selat Sebuku showed the lowest value. Diversity of zooplankton is illustrated in Table 4 . Selat Sebuku had the lowest zooplankton abundance compared to the other two locations. This was related to the number of existing phytoplankton in the water at this location. The high density of zooplankton is affected by high phytoplankton. Phytoplankton abundance in Selat Sebuku was low, so zooplankton abundance was low as well. Zooplankton abundance can be affected by several factors such as the abundance of phytoplankton, waves and predators (Nybakken, 1988) .
At Selat Sebuku, only protozoa zooplankton was discovered, while in Teluk Kelumpang and Selat Laut also zooplankton of phylum crustaceans can be found. Crustascea found in Teluk Kelumpang and Selat laut were from the genera Diaphanosoma, Nauplius, and Diaptomus. The relationship between life expectancy and water temperature of Diaphanosoma dubium Manuilova was in the form of a parabola (Han, Juan, Xian, & Dumont, 
IV. CONCLUSION
Research the study shows that the quality of mangrove waters, directly or indirectly, was mostly affected by human activities such as settlements, mangrove conversion to ponds, agriculture, harbor and mining. Some areas of mangrove in Selat Sebuku Natural Reserve had been converted to ponds. Benthos at Selat Sebuku Natural Reserve has the highest diversity index. Anadara granosa is one of the common benthos found in Selat Sebuku. Contrary to the abundance of benthos, the abundance of phytoplankton in the Selat Sebuku showed the smallest value compared to the other two locations, due to many settlements at the two other locations and also it is suspected that Selat Sebuku has a relatively bigger wave exposure than the two other locations. In Teluk Kelumpang Natural Reserve, part of mangrove forest had been converted to ponds and angriculture activities. In Selat Laut Natural Reserve, mangrove forest was converted to ponds, settlements and mining harbor. In addition, input of organic matters from the settlements in Teluk Kelumpang and Selat Laut also affected the growth of phytoplankton. Cyanophyta found in Teluk Kelumpang and Selat Laut was from the genera of Oscillatoria that showed that this species had a high tolerance to environment condition. Good condition of mangrove will support a good aquatic environment condition as well. Mangrove protected area manager need to conserve mangrove and prevent mangrove conversion to other land uses. Beside that, routine control of mangrove water and surrounding areas is needed. 
